in themselves to prove my hypothesis, and further, with the advent of serum reactions, than which no evidence can be more convincing, the necessity for fulfilling Koch's postulates in their entirety before assuming the microbial cause of a disease has somewhat diminished. On the first opportunity, however, the attempt will be made.
In conclusion, then, I would describle rheumatoid arthritis as a disease caused primarily by a common inhabitant of the skin, the Micrococcus epidermidis, variety deformans, or, more shortly, the Micrococcus deformans, and I would further suggest that the germ produces the disorder mainly by its action on some portion of the nervous system; and lastly, that other pathogenic germs are frequently actively engaged as a secondary mixed infection.
My best thanks are due to Fleet-Surgeon L. Kilroy and Professor Hewlett, whose assistance I have already acknowledged, and to all those medical men who have been instrumental in supplying me with material for this investigation, amongst whom I should like to mention more particularly Dr. Soltau, of Plymouth.
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The Pathogenicity of the Organisms isolated from Non-ulcerating Cancerous Growths.
By E. P. MINETT.'
THE question of the pathogenicity of the Micrococcus neoformcans has frequently been discussed, but, as far as I am aware, few cases have been recorded of malignant disease being treated systematically for a period of several months by means of an organism isolated under strictly aseptic precautions from the centre of malignant growths.
Scanes Spicer and Wright have recorded in the Journal of Laryngology, 1906 ,2 a case of inoperable cancer of the fauces, tongue and cervical glands which showed amelioration after treatment for' ten weeks Pathological Section with a bacterial vaccine of Micrococcus neoformans. The doses, controlled by estimnations of the opsonic index, started with 200 million, afterwards dropped to 20 million and later to 10 million. It was with the object of testing the efficiency of this treatment that a special investigation was undertaken by myself, at the Cancer Institute, under the direction of Dr. Paine. And at the same time an effort was made to determine the relationship of Micrococcus neoformans to the group of staphylococci usually described as " albus." With this latter object in view, the organism was isolated from a variety of growths under strictly aseptic precautions, and Larefully compared with specimens of the Micrococcus neoformans, kindly supplied me by Dr. Doyen himself.
The presence of a micrococcus in carcinomatous growths was first described by Rapin in 1887; later Moty, in 1894, described the same organism as present in sarcomas. In 1904 Doyen,l in a paper communicated to the Academie de M6decine, described an organism which he named the Micrococcus neoformans. This he succeeded in isolating from both carcinomatous and sarcomatous growths, and also froin infected glands; the observation was later confirmed by Metchnikoff and others. Doyen also demonstrated an active phagocytosis of this organism by means of the epithelial cells of the testicle as seen microscopically. His method of isolating the organism was to place pieces of the growth in a " bouillon de mamelle de vache" and incubate. In cultures prepared in this way he described the organism as a micrococcus occurring as a coccus, "diplococcus or tetrad," also, in larger groups. He pointed out special Y-shaped grouping as being present. The cocci are usually Gram-positive, but a certain number do not retain the stain by this method; this characteristic is, however, common to all staphylococci and many streptococci also. He stated that this organism attained an exalted virulence, and developed an active toxin, which was modified by various chemical and physical agents; he also recorded a large number of cases in which a vaccine had been used, the investigation lasting over a period of several years; and concluded that its action was analogous to the vaccine of Pasteur and the tuberculin of Koch. Gobert, in his thesis' for the Doctorate of Medicine in 1906, describes the Micrococcus neoformans as " an habitual parasite " in rapidly growing tumours, all cultures being identical, whether isolated from carcinomas or sarcomas of human origin, or from similar tumours present in dogs and mice. The "bouillon de mamelle de vache" he prepared from an extract obtained from cows' udders, adding peptone 1-2 per I Presse medicale, 1904, xii, p. 671. cent. and sodium chloride 0 5 per cent. The cultures were obtained in a similar manner to those of Doyen; usually they were from eighteen to twenty-four hours' growth. The description given by Gobert of the cultures agreed with that of Doyen, including the characteristic Y-shaped grouping. The colonies in glucose-gelatine he described as pretty, round, white colonies, and noted particularly that they are very sticky and hard to remove from the surface of the medium. Old cultures he stated to be Gram-negative, and other cultures, examined every six hours, double stained with Gram and eosin, became progressively Gram-positive. Injected into animals, he considered that the organism became an intracellular parasite, and after a period of from twelve to fifteen days it was impossible to demonstrate any Gram-positive organisms as present in the tissues. He suggested that we might well imagine a stage when the pathogenicity of the Micrococcus neoformans was at its zenith, and compared it to Bacillus typhosus in its capacity to lie dormant for a considerable time, and to awake unexpectedly. The fact that Doyen himself isolated his MIicrococcus neoformnans from the secretion of a breast which was not the seat of cancerous disease, or even of a tumour, would, however, seem to point to this organism as not definitely associated with disease. Nor does the claim put forward by him to have produced cancer in mice and rats by means of inoculation appear to be generally admitted. Paine and Morgan inoculated 200 animals with organisms isolated from malignant tumours, together with cultures supplied by Doyen himself, but in no case did they obtain any evidence of simple or malignant tumours as a result of inoculation. This observation has been confirmed by Dudgeon, and, as will be shown later, by my own results.
The method employed to isolate the organism from cancerous and other growths was as follows: Only non-ulcerated tumours were used, and in no case where any portion of the growth showed through the skin was the specimen used for investigation. This rule was rigidly adhered to, in order to obviate criticism as to possible contamination with a skin staphylococcus. Immediately on removal from the body the specimen was placed in a sterile glass box and was taken to the laboratory at once. The surface of the growth was well seared with a searing iron, a deep incision was then made with a sterile knife through the seared-surface, and a small portion of tissue removed from the bottom of the incision with sterile forceps. The selected piece of tissue was then placed in peptone bouillon and incubated for forty-eight hours at 370 C: The cultures were examined macroscopically for clouding of media and mJcro-scopically by means of hanging-drop preparations for the presence of organisms. Those cultures giving evidence of growth were then plated out on serial agar plates in order to identify the colonies and demonstrate the growth as a pure culture. Individual colonies were picked off with a sterile platinum loop and planted on agar for further investigation. In order that all cultures might be strictly comparable as regards age, &c., the broth cultures were plated out at the end of forty-eight hours at 370 C., the plates incubated for twenty-four hours, and the agar tubes of pure sub-cultures were incubated for twenty-four hours at 370 C. In a few cases the organisms had not grown out of the tissues into the broth in forty-eight hours; these cases were investigated daily for a period of seven days.
For malignant glands a somewhat different technique was employed. The glands after removal were carefully seared on the surface, a deep puncture was then made with a narrow scalpel through the seared surface, obliquely into the substance of the gland. A sterile piece of stiff platinum wire was then inserted and the lymphoid tissue of the gland well pulped up; a portion of the centre of the gland removed in the wire and transferred to bouillon culture tubes. The subsequent treatment was similar to that used for the cultures from the pieces of growth taken from the tumours direct.
The material taken for investigation was afterwards microscopically examined for type of growth, the results being as under:- The following control material was also taken for investigation No Of the above, six original cultivations were taken from each, making a total of 120 broth cultures taken; roughly about one-third of the cultures taken remained sterile, the exact number being forty-three, but in every individual case investigated some of the tubes showed a growth, almost invariably of a white coccus. The exceptions being No. 6, from which a yellow staphylococcus developed; Nos. 9 and 10, a mixed growth of Staphylococcus albus and Staphylococcus aureus. In No. 14 all cultures remained sterile. Nos. 9 and 10 are of interest in that the case was one of adhesions after an attack of peritonitis occurring nine months previously.
Four cultures of skin staphylococci were next prepared by passing the platinum loop through the hairs on the head and gently rubbing the scalp. A pure white staphylococcus, presumably the so-called skin Staphylococcus epidermidis albus, non-pathogenic, was thus isolated from the head of four different workers in the laboratory. These cultures were used for the purpose of contrasts and labelled Nos. 21, 22, 23 and 24 respectively.
Cultures of the Micrococcus neoformans were also kindly supplied by Dr. Doyen himself, one isolated from a case of cancer of the ovary and the other from a case of melanotic sarcoma. I am also indebted to Sir Almroth Wright for sending me a further specimen of Micrococcus neoformans from his laboratory.
INOCULATION EXPERIMENTS.
In each case 1 c.c. of a saline emulsion of the isolated organism made from an agar culture twenty-four hours old was inoculated into a guinea-pig, and 0-2 c.c. into a mouse. A careful record of the weight was kept, and the animals were finally killed at the end of twelve weeks, and a complete post-mortem examination made. Sections were cut of the site of inoculations, stained by Gram's method, and examined microscopically. None of the animals died, nor in any case did we observe any indications of a cancerous growth or tumour formation of any kind, either at the site of inoculation or elsewhere; a few strands of fibrous tissue, such as would be seen after any skin abrasion, being alone observed. No cocci were detected; a few Mastzellen granules -strongly resembling Gram-negative cocci were observed in one specimen.
The above results corresponded closely with the results obtained after inoculation of animals with the Micrococcus neoformans obtained by Paine and Morgan. These observers, as previously mentioned, The cultural characteristics of the organisms isolated from malignant tumours, from simple tumours, normal tissue and the tissues of animals, together with those of Micrococcus neoformcans, I have tabulated in as small space as possible. In every case a saline emulsion of a twentyfour hours old agar culture only twice removed from its normal habitat was used, 0 5 c.c. being added to each tube of medium, which was then incubated at 370 C. for forty-eight hours. Uninoculated control tubes were in every case incubated the same length of time, and under exactly similar conditions. Cultures incubated at 370 C. were always compared after forty-eight hours; this was suggested as the most suitable time of incubation, on the ground that all cultures being the same age, and incubated in sugar and other media exactly the same length of time, would then be more comparable. Many observers, I know, have incubated cultures in sugar and other media for varying and longer periods, but it seemed fairer to compare only cultures that had been subjected to exactly similar conditions. Cultures incubated at 22°C. (gelatine slope, gelatine stab, potato and agar) were examined on alternate days until the seventh day. The examination and comparison of cultivations was repeated twice, and if the results obtained the second time did not agree with the results first obtained, further examinations were made and an average struck.
As will be seen from the foregoing tables, the carbohydrate reactions are identical with those produced by the skin staphylococci and the -other staphylococci investigated, practically the only reaction which is not identical being that with inulin, and as this is a notoriously unstable substance the difference in reaction is the less important. With regard -to the milk reactions, it was found that if incubated for a longer period the Micrococcus neoformans clotted the milk in a similar manner to the .ordinary staphylococcus.
When first received from Dr. Doyen the Micrococcus neoformans -did not grow on potato, but when sub-cultivated several times it grew more vigorously on agar, and when this culture was subsequently planted -on potato and gelatine a good growth was obtained on both media.
The scanty white, fluorescent growth of Micrococcus neoformans on acgar cultures can be readily imitated by simply growing the ordinary skin staphylococci anaerobically on agar for several generations. In other words, the vigorous white growth of a skin Staphylococcus albus -can be made to resemble the somewhat attenuated growth of Micro-
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from coccus neoformians by growing successive generations anaerobically. And vice versa, the attenuated growth of Micrococcus neoformans, when first isolated from the body, can be so stimulated as to resemble that of the ordinary Staphylococcus albus by growing successive generations aerobically on agar.
The sticky appearance described by Gobert, I have noticed, is not confined to Micrococcus neoformans, but is present in many varieties of staphylococci from various sources. I have also observed the Y-shaped chains, described as present in both cultures, in cultures of ordinary staphylococci of the aureus, citreus, and albus varieties.
AGGLUTINATION REACTIONS.
A-number of organisms obtained from cancerous growths, others isolated from non-malignant sources (subcutaneous tissue), and the ordinary skin staphylococcus isolated from the scalp, were tested, in parallel with the Micrococcus neoformans, kindly supplied by Dr. Doyen, against sera obtained from (a) normal persons and (b) patients suffering from cancerous growths.
Dudgeon's macroscopic agglutination method only was employed, as I hold that it is impossible to demonstrate an agglutination reaction with an organism such as the staphylococcus, which normally tends to agglutinate so strongly, in a hanging-drop preparation. In addition each culture was controlled by a twenty-four hours' broth culture, previously shaken up with a few sterile beads, in place of the saline emulsion employed by Dudgeon, and the results correlated.
In all I recorded 230 reactions, but in non-ulcerating cases I could not get a positive reaction in higher dilutions than 1 in 50; in some patients suffering from an ulcerating growth the serum was active up to 1 in 100, and possessed an almost identical agglutination value when tested against Micrococcus neoformans, skin staphylococci, and the Staphylococcus albus isolated from lesions other than malignant disease. All these results were-carefully checked by independent observers, who agreed with me that agglutination reactions of Micrococcus neoformans and Staphylococcus albus were identical. This, I believe, is in complete accordance with the view expressed by Pathological Section .
In both experimen-ts, as in the two previous ones, the opsonic index remained practically within the normal limits of 0'8 and 1,2 for the whole time. I therefore concluded that neither Micrococcus neoformans nor Staphylococcus albus was capable of provoking the formation of specific opsonins in normal serum, or, if so, to a very small amount; and that the opsonic index to Micrococcus neofornans of a person inoculated with Micorococcus neoformtans differs but very slightly from that of a person inoculated with a strain of Staphylococcus albus, and vice versa.
The dose given, although not large for a patient who had received repeated inoculations, was quite large enough to produce a very considerable reaction in an individual not previously inoculated. And the intervals at which the blood examinations were conducted after inoculations were considered to be the most suitable for demonstrating both the negative phase following an inoculation and the subsequent rise in the opsonic index, if such occurred.
Having shown that the organisms I had isolated from the centre of cancerous growths corresponded exactly with the authenticated Micrococcus neoformtans, I obtained permission to treat several patients in the wards of the Cancer Hospital at Fulham with graduated doses of a bacterial vaccine prepared from my strains. The following representative cases. were selected by Dr. Horder (under whose care they remained during the whole period occupied by the observations) as being specially suitable for treatment. TREATMENT.
The doses given, and the opsonic indices recorded, are given below in tabular form, from which will be seen the index of cancerous patienta is not increased by repeated inoculations with the Micrococcus neoformans, even when the doses are increased to high figures: nor did any of the cases show any marked improvement in their clinical condition; the statements relating to the relief from pain were so uncertain that. no reliance could be placed upon them. Cases B, D and F stated that the injections seemed to give them marked relief, especially the first few; afterwards they varied considerably. The other cases did not show any definite improvement in this respect and remained practically in statu quo. The increase in weight, with the exception of Case A, was not more than that usually noticed in patients coming into the hospital for treatment.
In estimating the opsonic index the blood specimens were given numbers only; these were changed by an independent observer, so that until the counts were complete, the opsonist was unable to tell which case was under examination. This plan was adopted in order to discount the personal factor. Table I .-(a) The figures in the dose column indicate the dose given in millions of "cocci," estimated by the method of counting against the number of red corpuscles present in normal blood; (b) the opsonic index was taken by Sir A. Wright's method and a twenty-four hours' agar culture used for emulsion in every case; (c) serum was collected from patients, and the opsonic index estimated twenty-four hours later; (d) the intervals between giving the vaccine and taking the blood index were varied considerably in order to increase the range of observations.
Explanation of

CONCLUSIONS.
(1) The Micrococcus neoformans is identical with that type of Staphylococcus albus which can be isolated from deep tissues, both in human beings and in animals.
(2) The coccus isolated from deep tissues is merely the ordinary skin staphylococcus, modified by growing for considerable periods in the tissues where oxygen is absent or very scarce.
(3) The above statement is justified by the fact that an anaerobic growth of skin staphylococcus gradually assumes the characters of the Micrococcus neoformans.
(4) The serum of cancerous patients does not possess specific agglutinins for Micrococcus neoformans in a greater degree than35does normal serum.
(5) Cancerous patients db not react in any marked degree to vaccine treatment with this organism.
(6) The temperature is not affected by large doses of the vaccine, nor can specific opsonins be detected.
